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(54) SEPARATOR MEMBER FOR POLYMER ELECTROLYTE TYPE FLAT FUEL CELL, AND 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a separator 
member for coping with securing of separator strength 
and with reduction of weight, and preventing a fuel, 
water and the like in a fuel cell from leaking to the 
outside of the cell from areas other than a fuel feeding 
surface when it is used for a polymer electrolyte type 
fuel cell, and having a sealing function, and to simply 
realize connection between unit cells by using a method 
for connecting the front side to the back side of a 
double-sided printed wiring board. 
SOLUTION: Openings for supplying a fuel or for 
supplying oxygen are formed, for every individual 
separator, on the front and back surfaces of a separator 
connection body composed by integrally connecting a 
plurality of separators formed by arranging a plurality of 
through-holes for supplying the fuel to a fuel cell unit 
cell electrolyte so as to be perpendicular to a metal 
substrate surface. The separator connection body is 
caught, from both its surfaces, by a pair of frame 
connection bodies each composed by integrally connecting insulating frame parts formed of an 
insulating material and located between unit cells. The respective one-side frame parts of the 
front and back frame connection bodies of the separator connection body are each used for 
fitting an electrode complex (MEA) of the fuel cell into the opening thereof. 
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$«JfiSftfc#flgll©«IlgettteH:**tt#fci^#, SfKKWMWtf 
rc«fST-giJBjiSi2ft3fca&. iIIfclTtt)Htt«it„ 
ffl^6n*7-*>tti«»?«HfifcbTtt» 7 * u ;HSt flg , iK'Jxxf 

s e> c , ±m<DT =.* mm t * 5 5 y »jh 7xy-*ti, v is* vittmmn 

Sliltt»IH fc LT *. A v. 

fflv^&ftS**:*:'tt£l8aS# ; ?ttllfii: LTtt, 7*'J>!/»BK x#*^*», •> 

# 'J !7* S>x>»JE. #'J75FIB, ^ U ^ 5 Fill SlffiT, $5^ 10 
tt,.cft&©ftM©ffl^^tc<fc3ig^^iLT<£fflT*#3 0 ££tc, ±ffi£0A^^->14^ 

g fc , ±K©W» : f»aBtett»tt*##-r*fc»te^ a > ^ ;l/ > 9R , 5 » <tf flit 3? 
ott»ttf*#»fli*iesBtJ:tSUT»iin-*-5ci:t,wril6T**o 

± 13 k # ^ is flg » » t a u tt $ it « eg tt m a k £ d * si u r * rt s ft * ft # s % $ 

fc tt * # flk tt £ T- « * j£ fc * ft 5 o 

"T * to "5 > Tx^-vtt^jjtH^^HriStt, h'J^f;l/7 5>, ';if*7 5y, 5? ^ >V 
x^y-;l/T5>, •>'l , V7"D;V-;l/75>f ©75>f, 7 V ^ ^ 7 . ST tt * 'J *S <D 

«4So»Tff Sir's, fit, tt»a«ftfc*fcRr*fl:*ftfcK»?»Kttx *»*S!*fc 20 
tiSMfc LT*fc«IR«ftfc«!8-effiffl*ft*. 

<S * * 6 ft 5 > » Ifc tt * o * * » « tt # Br H © fc-«D # » 6 ft ft tf , :n&KB54^ 

o 

[0 0 18] 

T- tt * © P ID tt * BS f § o 

• »iSti!), iStttS^? ^Kg7^;^«t^sSf^ i: i:^ft5*K # 0U tc *5 ^ 

T tt , W»fi^£ft;fcMJK*te«l«tt*iftaSF-/<>h**^£:RiBi:LT&S„ 30 

CCT-tt. C©.fc?&«fl?Sl§-5ftfcfflI§^t;:, Mfc, W*tt^ri«46i.K-^Vh?:^-A, 

w*, m^a^-m, «»a^»c«fc ft fc»*tt»i§ (j&a-?) *K-><:/h©«# 

COF-'^Hi, a^-atc Iftff t PIMM L fc D , ifi*E*fflio LTJKKXtt* 
»tstiscp*, MK*BE*Sll9PLTRljS»WfcK-r, 8KK-7lTK-^>Ma5: 
WWtSC i: Rj fi£ T* £> , 

*»«^*ffli/'>fc»fl§imBfi)t©»-&. ilfltfli v> 6 ft S » 17%4xiKt-S<0K-/O 
hiiLTtt, 7;i/*U&«» 7 7" v^e^ *? V A -Y * v> M^ZWo 7 * ■feT' *m<D 40 

if £ ft § o 

[0019] 

•t^is-zm&fci o <Dmm(ottmm& 1 2, 1 aw^iiua, & si tt r* . an 1 tt *< 

7 U > hE*£«ffl©Sfi*m«Sft*fli^&ft, 0J*.tt\ tf^xxtf*^ *U^5Kftf 

m e. ft s o 

[ 0 0 2 0 ] 50 
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*0J©-b^lx-*gfl#2 0?)^S*iii: LTIi> ft Ic & ^ tz ?S & m lc J; t> <B SU (cffS?n 

m*-&. i^^v-<sfl§^if<Ds#gij^r^^L, sa5^»^a^t)-^fcW«T*, mm Wit 

c © *§ ^ fc ffl & ft & & « #J f± , ^©^^©7abX(c:fcv>TflS©g15#t;:»#;&&f££-f 

, fr-o. mnnmicm^z nftB, *©»f**ttK j*-r * h is # « n ft t> ©T*&ft(£ , w 

, S^-T & 7} ?£ t> & £> o 
[ 0 0 2 1 ] 

fSi x 0i~0 3lCy^t<k9lc, Si©P©-bAU — *gp#2 0 (i x. * (4 -b ;l/ 2 o flg fc 

BP "6 x $ 1 OMfcH«Ox.OfcLT, -b U - * SB ( 0 1 © 1 0 a x 1 0 b tc *§ ) £ tg 
f 6ft*. 

[ 0 0 2 2 ] 

^ f <£ ? lc x S ii ?L 1 SK^fLTttS-fSi^fCx n-7X7f v^lctjg^JtiTV^ 
i» SB 1 7?:ix. fc -b U — ^Igftl 1 %ffl.-ftt>Off*tf 6ftS. 

C © » ^ , LK*©«*&.ix -fe/<U— ^gp»2 0*C»3*lSlfr6«*&"r*t.©T? 

x ^L&iit{B*&Stl 7 a*^ft|&tffTbn«. 

.c ©£JB09©«£- t> x B7, B8ffittx «tttt?fife»©[KK:H:x SSfti, *ffi-fe;l/»fc 
, -bAb-#jlijg#:i 1 ©# -b.^ Is — 2 1 0 a, 1 0bti^fjt^tlS„. 
[ 0 0 2 3 ] 

ftMLrcBM(o>t>(D>t>mi>f & ft 3 „ 

0»J fcf x 0 1 x I2CA7, A 8 ?i£l/cfe(D, 0 3 © B 7 x BS^^SLfttOff 
Sfc BiJOtf Lt, 4r><U— **iB{*io<l:LTtt&ao#«©lS£tt&JBJl*K 
[ 0 0 2 4 ] 

*/tx *«-pttx nmmt* 1 2tc^ea5i 2cx 1 3(c^easi 3 c^nti^ 

5#x ««tLt, Ctve.^egP*^ltS:l/->-x?x -b^U — Zm*£W\ 0 ©-b^WtfjSt JH 
M S ?L 1 6{Cx cn^ftl^ft 1 2x 1 3t[^U»3ftT*gil#©k©£|BlSL;rcfc©£>^lf 
£ ft 3 
[ 0 0 2 5 ] 

^V^t?x *f§B^©¥E^©^^?«ft?K^j^««?(kffl©-b/'?U-^g|5Mcr)^fi{g£D^tec7D^ 

2 comzmifz* 

W. 2 © 00 « x 0i{C3x-rHSS©0^©^l©«U{c43V>Tx JK&mteAllllD&SvttiRXttte 

ffl<U©^^a^^^^^t>c{C«^^X.fc:t©T'feDx ^ © ¥ ® 0 fcfc 0 1 (a) i |S| « T? , 
01 (a) ©A3-A4-A5-A6ICtiat§|iI(i@l (c) i: |BJ fil .C J&: »5 x 01 ( 

a) ©A 1 - A 2(cffi^t5»Ilii4(0j;3lc45 o 
•?" L T x H4fc33.J-**W©ffi«*llLT^L7£BIA^ 0 1 2T'$5. 
i4tcStJ:3lCx if 2 © #1 « x -b ^ U - * a *3 f* 1 1 0 £ , -b^U--*iI*£&l l o © 
-75r©ffitciBLfcx #b/^-^«(Cx j!8*4«l&ffl*v>L»*«ieffl©HP*».t, fio 
¥{it-b;l/^%^^-r5fc:46©«igi5^x -^WlcSJS ITgltft- tfili&;x)-£%3&33g{* 

1 1 3£x ffi 7} © ® K E L ft x *6«0*>P,^:^-x^*x©««l 1 2 t^StS, 

*«y©-t-'<u-iS'»tt*<«»*«6ii:«i«n5iRtx -^^«©««i i 2tix mnm&mte 
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jf ffl 1? £ 5 . 

§S2©0!!©M0!lt>, $ 1 ©0j£DMCT£M<Dfc<D#^tfP>n3o 
[ 0 0 2 6 ] 

3 £0 09 * ¥ tf 3 o 

31 3 © 0U « , m2cO0!|(D-t:/^-hSi5#©^^«O«^±{cM{i:^?S#cDW*tt«*^S 

IE S L fc © T* & !? , * © ¥ ® 0 J£ 0 1 (a) £ |3! 1$ T* . 01 (a) OA 1 - A 2 10 
fS-T5ifSti05 (a) © J: ? (C & 0 , 0 1 (a) O A 3 - A 4 - A 5 - A 6 IcStSt § 
Brllii 5 (b) <D£ o lc%:% 0 

M 5 ICTjk? <fc ? tc , m 3 CD 00 ti „ 1 O't, -fe^b-*ii*S<*l 1 0 © 

mffl-b;HH*|ft»-r5fcJi)«0»«*, -»a9CHSLTR»Jfc, IB* * S 

1 1 3 t , fSOffitcSLfc, WS fC, *g«W^?.^i.^^«<D««l 1 2. ilf I 1 3 

& ? fcifiot©"!?, <&Btejcc, Gts^n. ^ i 2«, S2<o«!ifcraate» 

isg^iciDi^ni, 20 
littii 3otLTti> fl ?g « ttm if % n s & en ic rs ^ a ^ n * ^ . 
» fc , * © « *t 1 i 2. wmttJii 3ooi*©iii»tiTii, # s S3 as s « « 
m &m if 6 n « . 

m 3 <om(D&Bmt> , mi <o m <omm m t m& <d <o & m if z n z 0 

[ 0 0 2 7 ] 

4 © M * #( If Z> o 

Z gp # {c */ — M * BE m L fc © T* , 0 1 3fc^-TJ;-5{c, «^?m^MS^^«?Ik{c« 30 

^^nfcl^tc, mffi-t ;l/©^ffi14*]gi6 £ 1 2, 1 3K»L, * ft * 

ft © Bfl Q ( 1 2 ' b , 1 3 b) %Itf J: 7 IC->- ;^ 1 8 a , 1 8 b^iltT^i, 

iW , i 8 bli, •b/iis— 9&#<d& mm %'>-;l/tSt©T*, ->-iSl 8 a « 

x ill! L ft IS © £ >< U - * Sl# 2 3 LOMOf-A/ftffaHOTfti. 

gg 4 fl»J IC *5 T « , > — Jl U 1 8a, 1 8 b it s ft SS IS * 1 2 , 1 3 (C it An I % SS L , O 

u^^%Ki6iitf*^:©t>©-pfet). ouyytitii, iSiiffa^ftTi?®, # 

f-;H4, iStt. H Mtt. 3* tt * £ # + 7 v JR =f A ft if * S . 

- ;U 1 8 a, 1 8 b t LT, # 3S *S ft 1 2, 1 Slcf^X'Ot- U - > 91 RlJ 

c © * x Witf, % © -> - ;V Ad * ffi in x gp ic m 1$ L , Ht?^Tffli^ s % $/ - ji 40 

SU li , ?# F»fl 2 0 0 0 - 1 2 0 5 4 ^^itgEt«nT^« *36/<-7;l/*n JiOip« 

ptfe 7- h )i*ajL?isi/<D®) wm^zWihQLtzmvi^-y =i 

^©iD^^^. mm 2 0 0 1 - 3 2 5 9 7 2^^$8{c!£«©YV7^t'>'^«a^ft:&.>: 

a* » as k ffl f3 ft s c 

1 8 a, 1 8 b&,ft<D&$>lC-O^Tit, 0 1 titS 1 <om<0 * /i l* — * 2 

o £ iwi u t , c c t- »i IK m It % < o 

ffi, m4©0U©-b/^-^gI5«2Oa©^M73?4 1 £>. S*W(cliHi©0J©«^i:|BI fil T* 

, fflg'jfc:fts«2rftfc-fe'<u-*iiis{*i ot, 12. 1 3 t*, tti^tustf 

[ 0 0 2 8 ] 50 
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[ 0 0 2 9 ] 

^^T', *ftw<Dmmmm<Dnm<D&m<Dm 1 <d«i* % 0 6 ks-^tm-t So 

Si, Mfi:±\ 06 (a) , 06 (b) 06 (c) OSICSU 

^tmi(»m<D¥mm<Disft?nMnmmftnmm(D*i'*\s-??®tt (04 (a) ©2 1 
*ao#a^^cD-73©#^a5oF^p(c ti&nm&<Dwmm-£fc (me a) 3 0 zm#>& 

43 Ira , *Mfc*^Ttt, ffUCiHr^U-JSHZOCt^ * il ft 1 OOO^f 
IfeA'oT, C O * ^ . -t U - # SB # (04 (a) <D 2 1 ffl S ) tt . #iiiS£#l 2A, 

i 3AT*/<u-*««tt*&H2;P*K:#lliLfcttaB©t,© (t/^-^ttf 5) 1 

0A%$j#L, -b^ls- $ &tt (04 (a) <D2 2(C«3) 14, 1 2B« 1 3B 

T-fe^b— ^«te#«Lfctt!BflD-t,© (-trAU-^gf^few?) l o B * 
& & lT 3 c i: i: & 3 „ 

■fc /< U- # jS*S#*&-feA' L It ttSi© t © (-fe/< U- * fflf i: = 5 ) 10A. 1 20 

0 B H © # g *g ft 1 2 A , l 2B*-&t>#;feJ?i!Mi, B§ * IS ?t ft ( M E A ) 3 0 h |S| C 
S * T? S D » MEA*¥I«KS»nv^. 

iSk *HT?tt, 02 (b) ©-fejUBttllffiRilTLWi 6«iSk:ffiS-rs#fic-b;l/|HI*^* 

•r s # c o k o v t (4 > ftitt»©*T?«i?nT^«. 

[ 0 0 3 0 ] 

W, H4t*OjR420i:LT^«ai; ##iJi:!WHi©£>©i:LT. -b/<U— (0 1© 

1 0 a . l 0 bfcffiS) * * * L . *m t mm<DffifS.T^ #ffi-fe;H&3oJW±KW-fc«m 

« jfi # m if n s o 

[ 0 0 3 1 ] 

CCfO> #1^*1 2A, 1 3.A*,l:tf, 1 2 B, 1 3 Bli, f nftl> 30 

U- $ VWim&lUft-? . **ffit;l'*»»LT^5eiJ?4<. H B# , M E A ^ Rjf L 
fctfffiT?', -b ;P rt SP O «5 S , zk#fc£fr\ «*m*effittfl 6 * tc til « * * Kf <♦ . 

-> - ;l/ tf i: ItofSI'JtSfcTo 

[ 0 0 3 2 ] 

■b^U-^gp«2 l. 2 2$ft, {Sjf-r^73gi:LT«. f§ l , &ffilBfi:iefltf£<Dgf 
St »J * ffl V « & , 2 , # il ft 1 2A, 1 2B©-ai5^V^b±a5^yjyb^(Dcfc 
5&¥fiM{fc©et8§i:L, *3P*«*i-&t)-a:TA^6, -SLTil, IS l± * T £ 7? ?£ , $3 

, & * au £ m it t£ -a- * *> © t? as « o 

c vms \cm^ znz&m Mit. * <o ct £ © 7 a -tr x e *s ^ r fte © bp & tc u g * r if $ 

m 2 (Dxmit, wmm# 1 2 a, 1 2 b © — ffi4vL±ffl5*ry^uy©j:5**Rfi:<o 
Hli/-ncf t ib^sci:T\ iDxs^riBi&fk-rs^jyRrfti-ea&t). & sb *t * ■ & & 
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Sg3<D7?i£(±. ItffiSSSSfS^ B ft & £ ft SB tc 88 ftH flji -t: ;U * H Jg x GlfST**: 
[ 0 0 3 3 ] 

*fl©*m*»©«jfi*8s© l 09*» ffi # «c 1H bji -r 3 „ 

5ff, m I fc^T-t '^Is— 2 2 0 t ffl \Z $> (D 2 -OIC-D^T , % tl ■? tl „ ^ <0 -fe ;S U — 

^I^ft 1 OfCO^T, 0 1£>O&^g|5A7, ¥ til -t: ;l/ «i # ^ L -fe 

U - # g& # 2 1 , 2 25:fflILTfc<. 

Sft» li«^#(MEA) 30tffliLT6<. 10 

- * m £ t W O ) 1 2 AOiPfcfiltfJ:^ t LT, « ffi ?t £• ft (MEA) 3 0 % « B L . 
?P>fC, -tr/^-^§I5«2 2^, <& « ft (MEA) 3 0 ± 5> , -fe^P-#ji*Sft:& 
g- -fe ;l/ *5 (C # g| L fc & <£> (•tAl/-^gi:{,f 3) 1 2 B <Dm\=Ucnmm&& (MEA) 
SOStfi^U, ifeEILT, -fe^U-#gPtt2 li:-fe/^-*gp#2 2,i:T*&a6 

■fe/<U-*SP»2 1, 2 3. MM ft (MEA) ZTSife £ LT I*, ftlcm^fc 

m i <o^s~^3<D^}*fr^p)n§„ 

^ffgfS. 20 
ft #J <D 8* £1- S ?fe Ci > E»S«OHia«J:LTftl5hTV^5, 29St$^-Xh5:ffl^fc?t 

[ 0 0 3 4 ] 

Hf»2 1, 2Z*l^fttf, HIKSt, OfifSA 7, A 8 *PS!iLT^ftl>ffl« 
* 1 OSttS'fe^l/- *gP#2 0£ffl^St§-&f;:«, 8 8 w fc « , #jg ft 1 oco#{Sl 

% § c 

[ 0 0 3 5 ] 30 

st w -r * o 

ffi , 0 8 ti , i6C*»SC3-C4-C5-C6-C 7 KfetUlgilt^LTI/^ 

o 

til§* (MEA) 3 o«tf J; 9(c UT, *.>Ms- ZUVi 2 1 t-b/<i/-*ai#2 2i: 
^IfellU, « & X * ft (MEA) 3 O^fOHtK'ftjiAy^ (08 (a) ) « » C 
4-C5WfcJliI?L4 5*, 3: , # « |£ ft 1 3A, 1 3 B tli, -fe><U— *4:<Oi8fJ!ffl 
CD fL 4 6 £ . K'J./l/*«^BU-ifl»fcT«)«t*. (08(b)) 

?L 4 5*5<fclf?Lg|54 6fc:?fc«L (08 (c) ) ?t«e74 1 , 4 2 J£ fig L , r^X'O 40 
+)- & 3 01 ffij £ tc J: 0 , S(c«tS^-XHet BE .« 4 3^«fi!ct5 t (08 (d)) 

, ?l fin I* MS L fca«E**«fc tt, ©?ISI^EILMfft5Ci:tcJ;^ a»tt1±^-x 
h £ M il ?L 4 5 tc ?t i» £ -t>- 3 0 

o 

Wttfe^-Xh^LTU:. S^-XF, & - X h , ~>* ? A -<< - X h , 

^7->"^A-^^-X # 3* e> n 3 „ 
[ 0 0 3 6 ] 
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ft . I9li s i6(c^3lj'SC3-C4-C5-C6-C7tcfiat§fiiI{cfc{j-5Iii 
9 Ic S -5 ^ T . ffi * fc K HJ3 -T 3 0 

t^i'ttogtti 1 2 % -tz u — zm&wi 1 0 © — 7? © ® tc ^ w /-c . m 2 <D m <D U 

-*gf#l 2 0%. JjB&ft&flU »^«$&ffll©M73fCffiV>fct©T, -tr^U-^a*£frl 
1 OA, 1 1 0 B (0®JS<DWmmfc 1 1 3A, 1 1 3 B ©##3©^ P t , » 
Mm&ft ( M E A ) 3 0£:ic4i>&#gS^Lfc£>©T*&£o 

^ 46 . 0 4 IC/TttAl/-^SJM 1 2 0 t^Cfe©2 0l;o^T, f *l€n, ^ © -fe 1^ 

— # JS # 1 1 0 t O V T , @ 1 ©Oif 7, A 8 (ciS-TSiBr^iS L, i£ & -fe 
t\y m K ft m L tc -b !✓ - # » 1 2 1, 1 22*fflILTfc< t 

$ . t ffi # (MEA) 3 OfeffilLTfeX. 

« ffi it ^ # (MEA) 3 0»tfJ:5KLT, -fe - * gfl 1 2 1 i: -fe \s — * 
gPWl2 2fc%fifeJE*LT, * ffi ft (MEA) 3 0#-?-©|igti:tRii>&A/fc&. ^ © 

mmic. necMy/e 2, 6 35i«L/:iss6 1 ^sil c h 9 (a) ) , c n & 

o (09(b)) 

Cfte>©fi:fa&fc>-tz-;&&*. « # T S 3f ffi Iffid^ifJfc^CSS^lfflT'f 5o 
'^>7'62 1 6 3ti, — Xh©«»lal©fllB!lLT/<>:/}Bj«Lfcfc©» « ^ ti 

. y 4 -Y z/ 7 * 7^tMyy%sicittt^-xn-Ioftfcof tfSfflt-f 

ft. /O^^f^jH-TSPR, ^<^^8P©*«*f#Si:tt>»i:, ; e<D5'c^%ii<^?.-&Tfe< 

o 

COt, 7* hx 7 f >^")ifcJ:t)i?S6 l^x-y^^^LT. IE 6 1 a J£ fig L . -fc 
AU-^ffl©ftgi*^7t5. (09 (c)) 

S t£ tc . 1 2 A, 1 1 2 BtSL, *»<0«l&ffl<OIBP, IXAJgfflOH 

^□SP%^j55c-r^73ffil±, J^SS^xi^-if-{cj:S75rffi, **iraxte«fe«*ffiftif««i|ttf 
5 ft 3 . 

[ 0 0 3 7 ] 

( d ) t ^ f .J; 3 ic , j& o # & m. s ft rc x n> * — ;b % ^ ^ r o fc t> © # ^ if z ft s „ 

ft . 01 0 t> , H6K*»8 C 3-C 4-C 5-C 6-C 7fcfi3tStiBt6»t«II 

m i <D&mm<Dm&it. m e \z^tmm<^>mmm(omnwm<nm^ t « g & *) , gst^ 

ir^*:t»c<D*g#l 1 2tIgi!)^S;5»tttil 30^t^l/-^lgf 1 1 0 © - 7? © 
ffi fC IS W- . Si3<O0!l<D-fe/<U-*ffl5»l 2 1 % . «S ft « M , g? II <IJ © ffl 7? £ ffl 
fc fc © T* . -fc/<U— *Sfg#l 1 OA. 1 1 0 B <Di&75 (D&mtgfc 1 1 3A, 1 1 3 B © 
# #MB © 08 P fc, %Htt%<Dttffiffi£tt (MEA) 3 0*fK»a*E»Ufc 1 t.flD1?*a„ 
* tt © « » 1 1 2i:®?gA^e,^^««14gl 30^0911*1?, MPgBA^^it®^ 

^ 46 . I5i;^tt/a- ^SPMi2 5i:|p|i;t)©2otcov>T, ^ ft ^ ft . ^ © -fc m u 

- zmifefc i i oico^t, i i oo^fggA 7> a 8 tfiatsaBtsmsL, * <s -tr 

;l/ § tC # gg L tc -fe U — * SB # 1 2 6 . 1 2 7 ^»IUfc<. 
3: ft . tt ffi « d {* (MEA) 3 0 t>mm L T *5 < „ 

Hffi *f ^ ft (MEA) 3 Otttfi^CLT, -tr^P-#gp#2 1i:-t:/Sp-*g|j 
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#22i?ibEflT> mmm^W (ME A) 3 0 * % <Dffi\<C%K#>\kh,tc'&, ^ © ffi 
i86 5*lit5 0 (Hi 0 (a) ) 

ft V T* , ft ft 35 £ fig f 3 35 # Ic , K U ;l/ & £> v> {i L — If fc <fc X ;b - * - ^ ft it 35 £ 
J£J$T & fci6<D. tJ7, Rt>*KJi?L^P^^o (01 0 (b) ) 

fti^T*, ^X 5 7$ag*5 J: tfttiif* #«ia* fx & o fctiK £7*35, »iI?L35©M35:&# 
tf^®{c^*^*o#^rff^l/V Ha^^^o^ST-TE^L. Si^lIJ*5, (0 1 
0(c)) 

mmm#>^> # ^ l t it, mwm-v >rfrv>^ &«»m«>o 2*Mfr* s o 

$S*P#o£l±, ««fcT»ttfl:«lS!*fTfc'ofc«, /^©feo^igtCTfrfc?,, 

ftv^l?, Saffi^ttJcl^i/'xhgiJS^fT&W l^Xhfr£fimLfc46o#J135#;&. 
fc«2K«SS*iyf v^RfcUT)|i>, i v =J- > >fK J; K> & £ « £ 1^ ->* X b 
li> &fifcJ&CT8ti*ia3*fTfct/V #M©i^#?®8?«flgg8SMSM#<5o 

a?i a* sjeaaK-esaLT^ LTtav>. 

ft ^ ~e > 7* hx^f vyaicit), J6^tl7 0*5itfiS6 5^Bi£^tticx7f > 
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